Key indicators: single-crystal X-ray study; T = 110 K; mean (C-C) = 0.004 Å; R factor = 0.059; wR factor = 0.158; data-to-parameter ratio = 12.6.
In the crystal structure of imatinibium dipicrate [systematic name: 1-methyl-4-(4-{4-methyl-3-[4-(3-pyridyl)pyrimidin-2-ylamino]anilinocarbonyl}benzyl)piperazine-1,4-diium dipicrate], C 29 H 33 N 7 O 2+ Á2C 6 H 2 N 3 O 7 À , the imatinibium cation is protonated at both of the pyrimidine N atoms. Each of the two picrate anions interacts with the diprotonated cation through bifurcated N-HÁ Á ÁO hydrogen bonds forming R 1 2 (6) ring motifs. Also, an R 2 2 (24) graph set is formed between the benzamidium -NH-group and the 4-pyridyl N atom interacting through N-HÁ Á ÁN hydrogen-bond interactions. Additional weak C-HÁ Á ÁCg -ring and -intermolecular interactions are observed which also influence crystal packing.
Related literature
For related structures, see: Bindya et al. (2007) ; Harrison, Bindya et al. (2007) ; Harrison, Sreevidya et al. (2007) ; Jasinski et al. (2009a,b) ; Swamy et al. (2007) ; Szumma et al. (2000) ; Yathirajan et al. (2007a,b) . For a rationally developed anticancer drug, see : Capdeville et al. (2002) . For its use in chronic myeloid leukaemia, see: Moen et al. (2007) . For puckering parameters, see : Cremer & Pople (1975) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) Àx; Ày; Àz; (iii) x À 1; y À 1; z; (iv) x À 1; y; z; (v) Àx þ 1; Ày þ 1; Àz þ 1. Table 2 -Ring hydrogen-bond geometry (Å , ) for (I).
D-HÁ
Symmetry code: (vi) x + 1, y, z. Cg5 is the centroid of the C15-C21 ring. Table 3 -stacking geometry (Å ) for (I).
Cg2Á Á ÁCg7 and a number of other malignancies. It is a 2-phenylaminopyrimidine derivative and is the first member of a new class of agents that act by inhibiting particular tyrpsine kinase enzymes, instead of non-specifically inhibiting rapidly dividing cells. Reviews on the use of imatinib in chronic myeloid leukaemia (Moen et al., 2007) and on the rationally developed targeted anticancer drug have been published (Capdeville et al., 2002) . Picrates form charge-transfer complexes with organic compounds, function as acceptors in the formation of π-stacking complexes with aromatic biomolecules and as an acidic ligand forming salts with polar biomolecules. In this context, the crystal and molecular structures of related compounds include amitriptylinium picrate , mepazinium picrate (Yathirajan et al., 2007a) , trifluperazinium dipicrate (Yathirajan et al., 2007b) , imipraminium picrate (Harrison, Bindya et al., 2007) , nevirapiniumpicrate (Harrison, Sreevidya et al., 2007) , desipraminium picrate (Swamy et al., 2007) and propiverinium picrate (Jasinski et al., 2009a) have been reported.
In view of the importance of imatinib and to study the hydrogen bonding patterns in the title compound, (I), C 29 H 33 N 7 O 2+ (C 6 H 2 N 3 O 7 -) 2 , a dipicrate salt of Imatinib, a crystal structure is reported.
The imatinibium cation contains a doubly charged methyl piperazine group bonded at the 4 position of a p-methyl benzamide group and a 2-phenylaminopyrimidine(pyridine) derivative bonded to the amino end. The 6-membered methyl piperazine group adopts a slightly distorted chair conformation (Cremer & Pople, 1975) with puckering parameters Q, θ and φ of 0.572 (5) Å, 176.1 (5)° and 168.174 (3)°, respectively (Fig. 1) . For an ideal chair θ has a value of 0 or 180°. An R 2 2 (24) graph-set motif is formed between the benzamidium -NH-group and the 4-pyridiyl N atom interacting through a N-H···N hydrogen bond interaction (Fig.2a) . The dihedral angle between the mean plane of the benzyl ring in the benzamide group and the mean planes of the piperazine, amino phenyl, pyrimidine and pyridine groups are 81.1 (7)°, 50.8 (5)°, 57.1 (7)° and 46.1 (4)°, respectively. The mean planes of the pyrimidine and pyridine rings are twisted by 11.1 (9)°. The dihedral angles between mean planes of the aminobenzyl group and the pyrimidine and pyridine groups are 30.7 (3)° and 32.3 (2)°, while the dihedral angles between the mean planes of the piperizine group and the aminobenzyl, pyrimidine and pyridine groups are 48.3 (9)°, 59.2 (1)° and 69.3 (9)°, respectively. The two picrate anions, labeled A and B, each interact with the diprotonated cation through bifurcated N-H···O hydrogen bonds forming an R 2 1 (6) ring-motif creating an ···ab··· and ···cd··· array of hydrogen bonding patterns (Fig.2 b,c) . The mean plane of the two o-NO 2 groups in the two picrate anions are twisted by 16.1 (9)°a nd 39.1 (9)° in the A-ring and 27.1 (5)° and 47.4 (1)° in the B-ring with respect to the mean planes of the 6-membered benzene rings. The difference in the twist angles of the mean planes of the two o-NO 2 groups in each picrate anion can be attributed to an intermolecular "side" hydrogen bond interaction (Szumma et al., 2000) between the N1 and N2 atoms of the cation piperizine group with a two-centered hydrogen bond to the singly bonded oxygen atom (O1A & O1B) and to one oxygen Table 1 ) which produces a two-dimensional network arranged along the (101)plane of the unit cell (Fig.3) . In addition there are weak C-H···π (Table 2 ) and weak π-π intermolecular interactions ( Table 3 ) similar to that observed in 3-(2-Chloroethyl)-2-methyl-4H-pyrido[1,2-a] pyrimidinium-4-one picrate (Jasinski et al., 2009b) .
Experimental
The title compound was synthesized by mixing an aqueous solution (10 ml) of picric acid (0.92 g, 2 mmol) and N-(4-methyl-3-(4-(pyridin-3-yl)pyrimidin-2-ylamino)phenyl)-4-((4-methyl piperazin-1-yl)methyl)benzamide (1.18 g, 2 mmol) in methanolic aqueous solution (10 ml) and the resulting solution was stirred well at 313 K. The formation of a yellow precipitate of the charge transfer complex was noticed almost instantaneously. The formed complex was filtered off, washed with distilled water and dried in vacuo over CaCl 2 . The purity of the synthesized compound was improved by a successive recrystallization process with methanol (yield: 76.2%). The crystals for X-ray studies were grown from slow evaporation of a methanol solution. The melting range was found to be 490-493 K.
Refinement
All of the H atoms were placed in their calculated positions and then refined using the riding model with N-H = 0.85-0.89, C-H = 0.95-0.99 Å, and with U iso (H) = 1.15-1.51U eq (C,N). (10 
